.1. 0 O iiS E 3 >B :?:; I £> G S O B 



SPECIFICATION 

Electronic Version 1.2.8 
Stylesheet Version 1 .0 

[FULL-ZONE OPTICAL IMAGE 
ADDRESSING APPARATUS] 

Background of Invention 

[0001] Field of the Invention 

[0002] The invention relates in general to a full-zone optical image addressing 

apparatus, and more particularly, to an apparatus and a method using the addressing 
information of addressing patterns to perform full-zone addressing for a scanner. 

[0003] Related Art of the Invention 

[0004] In the basic structure of a typical scanner, an optical scan module (chassis) 1 1 1 

and a driver structure 1 1 2 are included as shown in Figure 1 . The optical scan module 
1 1 1 includes an image extraction device (not shown) to extract the image of the 
object to be scanned. An analog/digital converter converts the scanned image into 
digital data to be processed subsequently. Therefore, when the scanner starts 
scanning, the whole optical scan module 1 1 1 is driven by the driver structure 1 1 2, 
such that the image extraction device and the analog/digital converter perform image 
extraction and digital/analog conversion, respectively. 

[0005] 

The driver structure 1 12 further comprises a driving motor and a guiding device 
(not shown). The driving motor includes a DC motor or stepping motor. When the DC 
motor is used as the driving motor for scanning, only the scanning speed is controlled 
to be gradually increased or gradually decreased. The address or position at certain 
time during the scanning process cannot be realized. As a result, the scan timing and 
address information for each line of the scanned document cannot be obtained. This 
increases the difficulty in the subsequent scanned image processing since there is no 
reference address to be referred for reassembling scanned lines into a complete 
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[0006] The application of the stepping motor controls each scan line to be output in 
sequence. In the subsequent image-processing step, the scanned image can be 
assembled in a first-in-first-out arrangement. However, such an arrangement is 
problematic for color scanner. Each scan line scanned by the color scanner has three 
sets of image information (R, G, B). Therefore, the image processes such as 
reassembly, compensation and correction all require address information as a 
reference for adjustment. Otherwise, the scanned image observed by the user may 
include chromatic aberration or distortion 

[0007] A prior art image scanning apparatus and fast addressing method have been 

proposed, for example, in the Taiwanese patent No. 408552. As shown in Figure 1 in 
this disclosure, an object 1 3 to be scanned is placed on a scan platform 1 2. The scan 
platform includes a scan initial line 121, a marking pattern 14 printed by optical 
black, and a region 1 5 completed by correction white. The distance between a specific 
point A of the marking pattern 1 4 and the scan initial line 1 2 1 is referred to as 
predetermined length Yb. When the driver device 1 1 2 drives the image extraction 
device to start extracting the image, reference point coordinates c and b of the 
marking pattern 14 are obtained. A function of the angle between the reference point 
coordinates c, b and the specific point A of the marking pattern 14 is obtained. 
According to the predetermined length Yb, the reference point coordinates c and d, 
and the function of 0 , the scanner chassis can be quickly addressed in the scan initial 
line 121. 

[0008] However, the prior art technique can only address the initial scanning position, 

but fails to provide the addressing technique during the scanning process. Therefore, 
when an external force such as vibration causes deviation of the addressing point, the 
image color is easily distorted. 

Summary of Invention 

[0009] 

The present invention provides a full-zone optical image addressing apparatus 
able to perform full-zone image addressing throughout the whole scanning process 
while using either the DC motor or the stepping motor as the driving motor. In 
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addition, the addressing information obtained after scanning can be used as a 
reference for the subsequent image processing. 

[0010] In one embodiment of the present invention, a full-zone optical image addressing 
apparatus is suitable for use in a scanner including a driving motor and a guiding 
device of a driver mechanism. 

[001 1] The above full-zone optical image addressing apparatus includes an addressing 
device, an image extraction converter, a comparator, an AND gate and a counter. 

[001 2] The addressing device is located at the enclosure of the scanner and comprises 
several geometric patterns. The color scales of the geometric patterns are different 
from the background color of the enclosure. Each of the geometric patterns comprises 
a plurality of rows of pixels, and the amount of pixels in each row is different 
depending on the moving direction of the guiding device. Upon the reception of an 
exposure signal, the image extraction converter extracts a row of pixels from the 
addressing device to obtain a series of analog signals. 

[001 3] The comparator coupled to the image extraction converter compares the series of 
analog signals with an analog critical voltage to output a series of analog comparison 
signals. The AND gate coupled to the comparator synchronously processes the series 
of analog comparison signals and a pixel rate clock to output a plurality of pixel 
values corresponding to the extracted row of pixels. The counter coupled to the AND 
gate receives the pixel values synchronously processed by the AND gate to count and 
output the extracted row of pixels, including the amount of pixels and the geometric 
pattern presented by the row of pixels. 

[0014] The present invention further provides a full-zone optical image addressing 

apparatus suitable for use in a scanner, comprising an addressing device, an image 
extraction converter, a comparator, and a counter. 

[001 5] addressing device is located at the enclosure of the scanner and comprises 

several geometric patterns. The color scales of the geometric patterns are different 
from the background color of the enclosure. Each of the geometric patterns comprises 
a plurality of rows of pixels, and the amount of pixels in each row is different 
depending on the scanning direction. Upon the reception of an exposure signal, the 
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image extraction converter extracts a row of pixels from the addressing device to 
obtain a series of digital signals. Each of the series of digital signals corresponds to 
one pixel of the row pixels. 

[0016] The comparator coupled to the image extraction converter compares all the digital 
signals in the series of digital signals according to a digital critical value, so as to 
output a series of digital comparison signals. According to the series of digital 
comparison signals, the counter coupled to the comparator counts and outputs the 
extracted row of pixels, including the number of pixels and the geometric patterns 
presented in the extracted row of pixels. 

[001 7] The present invention further provides a full-zone optical image addressing 

apparatus applicable to a scanner. The full-zone optical image addressing apparatus 
comprises an addressing device, an image extraction device, a pixel row counter, an 
interpolation counter and a regional counter. 

[001 8] The addressing device is located at the enclosure of the scanner and comprises 
several geometric patterns. The color scales of the geometric patterns are different 
from the background color of the enclosure. Each of the geometric patterns comprises 
a plurality of rows of pixels, and the amount of pixels in each row is different 
depending on the scanning direction. Each of the geometric patterns has identical 
maximum row width and maximum length. Upon the reception of an exposure signal, 
the image extraction device extracts a row of pixels from the addressing device. 

[001 9] The pixel row counter coupled to the image extraction device counts and outputs 
the row number of the row of pixels extracted by the image extraction device. After 
receiving the row number of the row of pixels received by the image extraction device, 
the interpolation counter coupled to the pixel row counter performs interpolation to 
derive the amount of pixels in the row of pixels extracted by the image extraction 
device. The regional counter coupled to the pixel row counter then counts the 
geometric patterns existent in the row of pixels extracted by the image extraction 
device. 

[0020] 

When the amount of pixels of the row of pixels extracted by the pixel row counter 
is equal to the maximum row width, the pixel row counter outputs an add-on signal 
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to the regional counter to initiate counting the next zone. 

[0021] In a preferred condition of the present invention, the image extraction apparatus 
uses the residual sensor cells to extract the row of pixels of the addressing device. 

[0022] Preferably, the geometric patterns include asymmetrical patterns. 

[0023] According to the above, the present invention uses residual sensor cells of the 

image extraction device to extract the geometric patterns in the whole scanning zone, 
and uses the counting devices to count the extracted geometric patterns and the 
amount of pixels contained in the extracted row of pixels to obtain the addressing 
information. From the addressing information, the positioning address of the scanned 
image corresponding to the extracted row of pixels is obtained. 

Brief Description of Drawings 

[0024] These, as well as other features of the present invention, will become more 
apparent upon reference to the drawings wherein: 

[0025] Figure 1 shows an image scanning apparatus and a fast addressing method 
disclosed in the Taiwanese Patent No. 4085 52; 

[0026] Figure 2A shows the allocation of an addressing device of a full-zone optical 
image addressing apparatus according to the present invention; 

[0027] Figure 2B schematically shows the method of obtaining the addressing 
information of the addressing device as shown in Figure 2A; 

[0028] Figure 3A shows a circuit block diagram of an addressing device in a full-zone 
optical image addressing device in one embodiment of the present invention; 

[0029] Figure 3B shows a pulse graph obtained from the addressing information as 
shown in Figure 3A; 

[0030] Figure 4 is a circuit block diagram of a full-zone optical image addressing 
apparatus according to one embodiment of the present invention; and 

[0031] Figure 5 shows a circuit block diagram of a full-zone optical image addressing 
apparatus according to one embodiment of the present invention. 
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Detailed Description 



[0032] 



Referring to Figure 2A, a scanner having a full-zone optical image addressing 



apparatus according to one embodiment of the present invention is shown. The 
scanner comprises an optical scan module 202 and a driver mechanism 208. The 
driver mechanism 208 further comprises a driver motor and a guiding device. The 
driver motor drives the optical scan module 202 to move back and forth, while the 
guiding device is coupled to the optical scan module 202 and the driver motor to 
guide or restrain the optical scan module 202 moving along the Y-direction. 

[0033] When the driver mechanism 208 is driving the optical scan module 202 moving 

along the Y-direction, the optical scan module 202 passes through a buffer region L 

.a correction region L , and a buffer region L . The correction region L 
bl c b2 c 

includes an optical black region 206 and a standard white region 204 as the reference 
for the initial black-and-white adjustment. After the initial black-and-white 
adjustment, the object 207 starts being scanned. During the scanning process, the 
image extraction device of the optical scan module 202 and other attached device 
extracts the corrected image in the correction region L and the scanned image of the 
object 207. Therefore, the full-zone image-addressing step has to be performed for 
the whole scanning process, and the addressing information can be used for the 
subsequent image processing. 

[0034] Therefore, the present invention provides a full-zone optical addressing 

apparatus. Referring to Figure 2A, the allocation of an addressing device 200 is 
shown. The addressing device 200 is allocated on an enclosure of the scanner. In this 
embodiment, the addressing device 200 includes a top lid 209 and a top shell 211. 
The top lid 209 can be flipped over the top shell 21 1 for performing the scan. That is, 
the addressing device 200 can be mounted to either the top lid 209 or the top shell 
211. In addition, the addressing device 200 can be formed integrally with the 
enclosure, or separately mounted to the enclosure separately. The addressing device 
200 includes several identical geometric patterns (that is, the zones denoted by S to 
Sn). These geometric patterns have the same size and are sequentially and 
continuously arranged along the enclosure. The arranging direction is parallel to the 
Y-direction of the guiding device. That is, the arranging direction of the geometric 
patterns is parallel with the scanning direction. In this embodiment, the geometric 
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patterns are in triangle shapes. It is appreciated that the scope of the present 
invention is not limited thereby. Other shapes can also be applied according to 
specific requirements. Preferably, the geometric patterns of the addressing device 200 
are asymmetrical, and the color scales of which are different from the background 
color of the enclosure. 

[0035] Each of the geometric patterns used for addressing comprise a plurality of rows of 
pixels. The pitch between the rows of pixels is the same as the mechanical resolution 
(that is, the same as the dpi value of the stepping motor). The amount of pixels in 
each row of pixels is variable along the moving direction of the guiding device. 
Because the geometric patterns defined in the present invention include asymmetric 
patterns, it is expected that one end of each geometric pattern is narrower, while the 
other end thereof is wider. In the example of the triangular geometric pattern S , the 
amount of pixels in each row of pixels contained in the geometric pattern S 
increases along the Y-direction when the addressing apparatus 200 is mounted to the 
top shell 21 1 . When the guiding device moves opposite to the Y-direction, the amount 
of pixels in each row of pixels decreases. The present invention uses the amount of 
pixels in each row of pixels in each zone, that is, in each geometric pattern as a 
reference to provide the addressing information for image correction and scanned 
image positioning. 

[0036] As snown j n Figure 2B, the geometric patterns S and S ^ as shown in Figure 2A 
are defined as zone 0 and zone 1. The optical scan module 202 is driven by the driver 
mechanism 208 to enable the image extraction device therein to scan zone 0. The 
image extraction device comprises a plurality of sets of sensors, such as the set of 
sensors 1 and 2 in this example. When the set of sensors 1 is scanning the sixth row 
of pixels of zone 0, the addressing information is defined as (0,6), where 0 is the zone 
parameter, and 6 is the pixel parameter. The addressing information indicates the 
position of the corrected or scanned image is at (0,6). Meanwhile, the addressing 
information for the set of sensors 2 is (1 ,3). The sets of sensors include residual 
sensing cells to extract the row of pixels of the addressing apparatus. In the example 
of a set of sensors with resolution of 1 200 dpi and a scanning of 8.5 inches, 1 0600 
sensing cells, for example, pixels, are required to scan a document with an A4 size. 
The resolution of 1 200 dpi comprises 8.5 x 1 200= 1 0200 pixels. As a result, for this 
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particular set of sensors, 1 0600-1 0200=400 residual sensing cells are provided to 
extract the addressing information. Maximum row width of the geometric patterns are 
determined according to the residual sensing cells of the set of sensors. In this 
example, the row of pixels of the geometric patterns with the maximum width can be 
extended to contain 400 pixels. 

[0037] How the generated addressing information is processed in the scanner is 
described as follows. 

[0038] Referring to Figures 3A and 3B, a full-zone optical image addressing apparatus is 
shown. In addition to the addressing device 200 as shown in Figure 2A, the 
addressing apparatus further comprises an image extraction converter 310, a 
comparator 322 to obtain the addressing information, an AND gate 324, and a 
counter 326. 

[0039] The image extraction conversion apparatus 310 is mounted on the optical scan 

module and further comprises a sensor 312 and an analog front-end processing unit 
(AFE) 314. The sensor 312 comprises at least three sensing sets to extract three 
primary colors R, G and B, respectively. The sensor 312 can be a charge-coupled 
device (CCD) or a contact image sensor (CIS). While receiving every exposure signal 
(that is, the signal SH as shown in Figure 3B), each sensing set is operative to extract 
the addressing information corresponding to the row of pixels of the addressing 
device (such as the addressing device 200 as shown in Figure 2). A series of analog 
signals carrying the addressing information is then obtained via the analog front-end 
processing unit 314. The pixel extracted by one sensor cell is transformed into an 
analog signal with a voltage level by the analog front-end processing unit 314. 

[0040] The analog front-end processing unit 314 connected to the image extraction 

converter 310 receives a series of analog signals transmitted from the analog front- 
end processing unit 314 according to an enable signal. Further, the analog front-end 
processing unit 314 uses an analog critical voltage to compare the voltage level of the 
series of analog signals, so as to output a series of analog comparison signals. 

[0041] 

In the example in Figure 3B, the critical voltage is configured as 0.8 V. When the 
voltage level of the analog signal is smaller than 0.8 V, a logic low analog signal is 
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output from the comparator 322. Meanwhile, the extracted pixel is a black spot. When 
the voltage level of the analog signal is larger than 0.8 V, a logic high analog signal is 
output from the comparator 322, which means a white spot is extracted from the 
pixel. With such a comparison condition, as shown in Figure 3B, the pixels extracted 
after the enable signal and before time T of the serial analog comparison signal are all 
black pixels, while the pixels extracted after time T are all white pixels. 

[0042] However, after obtaining the series of analog comparison signals, which analog 

comparison signals correspond to the extracted pixels is still unknown. As the analog 
signal is a smooth wave, the AND gate 324 used to distinguish the pixels 
corresponding to specific series of analog comparison signals is used. The AND gate 
324 is coupled to the comparator 322. That is, the series of analog comparison 
signals and the pixel rate clock are synchronously processed to output the pixel value 
corresponding to the extracted row of pixels. Each pulse of the pixel rate clock 
indicates the extraction time for one pixel. Therefore, by the synchronous process 
with the pixel rate clock, the pixel value of the pixels corresponding to the series of 
analog comparison signals is obtained. Further, as this embodiment assumes that the 
pixel values corresponding to the logic low and high series of analog comparison 
signals are 0 and 1 , respectively, one can determine whether the pixel is a black pixel 
or a white pixel. 

[0043] The counter 326 coupled to the AND gate 324 counts the number of "0" to 

determine the address information where the scan line is located. The counter 326 
includes the pixel counter 327 counting the pixel parameter of the address 
information and the zone counter 328 counting the zone parameter of the address 
information. The pixel counter 327 is connected to the AND gate 324 to receive the 
pixel value of each pixel in the row of pixels obtained from synchronous process of 
the AND gate 324. The number of pixels contained in the extracted row of pixels is 
then calculated and output. The zone counter 328 is connected to the pixel counter 
327. According to the number of pixels received by the pixel counter 327, the 
geometric pattern where the row of pixels is located is derived. 

[0044] 

Assuming that the black pixel represents the color scale of the geometric pattern 
different from the background color of the enclosure, as shown in Figure 3B, the 
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address information of the scan lines that have been scanned currently is located at 
the tenth pixel parameter in a certain zone (geometric pattern) in the addressing 
apparatus. 

[0045] For example, assuming that the current zone counter 328 includes a value of 8, 

th th 
this indicates that the 8 zone (that is, the 8 geometric pattern) of the addressing 

apparatus is scanned currently. When the pixel counter 327 continues calculating the 
extracted row of pixels containing 8 pixels, it indicates that the currently extracted 
scan line is placed at the location with address information (8,8). In addition, 
assuming that the maximum row width, that is, the widest row of pixels, of a 
geometric pattern is equal to 256 pixels, an add-on signal is output when the number 
of pixels contained in the row of pixels is counted by the pixel counter 327. 
Meanwhile, the zone parameter contained in the zone counter 328 is 9, which 

th 

indicates the position of the scan line extracted next is counted from the 9 zone, 
while the pixel parameter contained in the pixel counter 327 will be erased and 

subsequently counted from zero. 

[0046] The counter receives a moving flag to realize the moving direction of the 
transmission mechanism. For example, when the flag is 0, the transmission 
mechanism moves along the Y-direction, while the forward flag is 1 , the transmission 
moves opposite to the Y-direction. 

[0047] Referring to Figure 4, another embodiment of a full-zone optical image 

addressing apparatus according to the present invention is provided. The full zone 
optical image addressing apparatus, applicable to a scanner, includes the addressing 
device 200 as shown in Figure 2A and an image extraction converter 410 commonly 
used in a scanner. Further, in this embodiment, the addressing information is 
obtained using a comparator 422 and a counter 426. 

[0048] jp, e difference from the previous embodiment includes that the image extraction 
converter 410 automatically converts the row of pixels extracted by the addressing 
device 200 into a digital signal upon reception of an exposure signal. That is, after the 
analog process of the analog front-end processing unit 414, the pixels contained in 
the row of pixels are converted into the series of digital signals corresponding to the 
row of pixels by the digital/analog converter 416. Each digital signal of the series of 
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digital signals corresponds to one pixel. The series of digital signals transmitted from 
the image extraction converter 410 Is compared, by the comparator 422 coupled to 
the image extraction converter 41 0, to a digital critical value to output a series of 
digital comparison signals. From the series of digital comparison signals, whether the 
corresponding pixels are attributed to the geometric patterns or the enclosure 
background color can be determined. 

[0049] An example is provided to explain the above process by assuming that the 

geometric pattern is composed of black pixels, and the enclosure background color is 
white. When the photo-detector 412 is extracting one scan line of the object to be 
scanned, that is, when the residual sensor cells are used to extract the black pixels of 
the row of pixels and a part of the white pixels of the enclosure background color 
corresponding to the scan line, the pixels extracted by the residual sensor cells are 
converted into a series of digital signals such as (0,0,0,10,10,20,30,32,255,256,256). 
According to the digital critical value 128 input to the comparator 422, the 
comparator 422 outputs the digital comparison signal of 0 when the digital signal is 
smaller than the digital critical value. That is, the extracted pixel is a black pixel. On 
the contrary, when the digital signal among the series of digital comparison signals is 
larger than the digital critical value, a digital comparison signal of 1 is output, and the 
extracted pixel is a white pixel. From the above example, the comparator 422 outputs 
a series of digital comparison signals of (0,0,0,0,0,0,0,0,1 ,1 ,1) to the counter 426. 

[0050] The counter 426 connected to the comparator 422 counts the number of pixels 

contained in the row of pixels extracted from the geometric pattern and the geometric 
pattern where the row of pixels is located. The counter 426 includes a pixel counter 
427 and a zone counter 428 connected to the pixel counter 427. The pixel counter 
427 is coupled to the comparator 422 to receive the serial of digital comparison 
signals of (0,0,0,0,0,0,0,0,1 ,1 ,1) output thereby. According to the serial of digital 
comparison signals, the number of black pixels contained in the row of pixels 
extracted from the geometric zone is derived as 8 (because there are 8 0"s), so that 
the pixel parameter of the address information is 8. 

[0051] 

When the zone parameter contained in the zone counter 428 is 1 0, the address 
information of (1 0,8) is derived from the outputs of the pixel counter 427 and the 



APP_ID-1 0065353 Page 1 1 of 28 



X O O £ii Ei 3 S Zi :1 O O 33 43 iff 

zone counter 428. In addition, assuming that the number of pixels in the extracted 
row of pixels calculated by the pixel counter 427 reaches the maximum row width, an 
add-on signal is output to the zone counter 428. It indicates that the next zone (that 

th 

is, the geometric pattern in the 1 1 zone) is counted as the zone position of the 
scan line. 

[0052] Referring to Figure 5, a full-zone optical image addressing apparatus in one 
embodiment of the present invention is shown. The full-zone optical image 
addressing apparatus comprises the addressing device 200 as shown in Figure 2, the 
image extraction apparatus 500, the pixel row counter 502 coupled to the image 
extraction apparatus 500, an interpolation counter 504 coupled to the pixel row 
counter 502, and a zone counter 506 connected to the pixel row counter 502. 

[0053] The addressing device 200 includes a plurality of geometric patterns disposed on 
the enclosure of a scanner. Each geometric pattern comprises a plurality of rows of 
pixels. The maximum row width and the maximum row length for each geometric 
pattern are the same. The maximum row width is determined according to the 
maximum pixels that the residual sensor cells of the image extraction apparatus 500 
can extract. The maximum length depends on the maximum value that the pixel 
counter 502 can count. 

[0054] 

An example for designing the maximum row width and length of the geometric 
patterns is introduced as follows. Assuming that the residual sensor cells of the image 
extraction apparatus 500 can extract a maximum value of 400 pixels, the maximum 
row width of the geometric patterns is a row of pixels containing 400 pixels. Based on 
the consideration of hardware design cost, the maximum row width is set as 8 bits or 
multiples of 8 bits. Under the above two conditions, the maximum row width of the 
geometric patterns is the row containing 256 pixels. In addition, the maximum length 
is designed based on the hardware design cost of the pixel row counter 502. For 
example, the maximum length can be configured as 8 bits or multiples of 8 bits. 
When the pixel row counter 502 is an 8-bit counter, the geometric patterns have a 
maximum length of 256 pixels. In the full-zone addressing scanner, the whole 
addressing length includes the buffer region, the correction region and the scan 
region (such as the buffer region L , the correction region L , the buffer region L 
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corresponding geometric patterns designed according to the whole addressing length, 
the mechanical resolution of the scanner, and the maximum length of the geometric 
patterns:The amount of geometric patterns = The whole addressing length (inches) * 
The mechanical resolution (dpi) / the maximum length of the geometric patterns 

[005 5] Each set of sensors in the image extraction apparatus 500 extracts the row of 

pixels of the addressing apparatus upon reception of an exposure signal. According 
to the row of pixels extracted by the image extraction apparatus 500, the row number 
of the row of pixels in the geometric patterns is calculated. The row number is output 
to the interpolator 502. According to the row number, the maximum row width, and 
the maximum length, the interpolation counter 504 performs interpolation 508 to 
obtain the number of pixels contained in the extracted row of pixels. 

[0056] In the calculation process of the interpolation counter 504, the geometric patterns 
used for addressing include triangular asymmetric patterns, for example. When the 
image extraction apparatus 500 extracts a scan line from the object to be scanned, a 
row number value is added in the pixel row counter 502. In the example as shown in 
Figure 5, when the image extraction apparatus 500 travels through a rows and 
reaches the point o, the addressing information of the scan line at the point o is 
calculated. The value a is output to the interpolation counter 504, which then 
performs interpolation to derive the number of pixels x contained in the row of pixels 
extracted by the image extraction apparatus 500 according to the value a , the 
maximum row width c, and the maximum length b. When a- equals to the maximum 
row width c, an add-on signal is output from the pixel row counter 502 to the zone 
counter 506 for addressing the next zone. 

[0057] According to the above, the present invention has the advantage of full-zone 

image addressing. In addition, the addressing information obtained during a scan can 
be used in the subsequent process such as image compensation, correction and 
assembly. 

[0058] other embodiments of the invention will appear to those skilled in the art from 
consideration of the specification and practice of the invention disclosed herein. It is 
intended that the specification and examples to be considered as exemplary only, with 
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a true scope and spirit of the invention being indicated by the following claims. 
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